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57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an IG wafer having a high IG 
;apability, where a wafer is heat-treated for a smaller number of times 
ind a desired IG effect can be exhibited by a heat treatment at 950°C 
ir lower, as well as to obtain a single- crystal silicon ingot suitable for 
his IG wafer. 

JOLUTION: The IG processing method involves the steps of rapidly 
leating a silicon wafer, after which it is immediately cut out of a silicon 
ingle-crystal ingot and ground and polished, starting from the room 
emperature to 700-950°C at a rate of 10°C/minute or higher, and 
hereafter holding the heated wafer for 0.5-30 minutes. The ingot is 
fted from a silicon melt, such that oxidation induced stacking faults 
OSF) are formed in an area which is 25% or more of the total wafer 
rea when thermally oxidized in the form of a wafer, and contains 
►xygen precipitates accompanying no formation of dislocations in 
mounts of 1x105-3*107 pieces/cm3. In this IG wafer, a DZ layer is 
ormed to a depth of 1-100 from the wafer surface and has a 
lensity range for oxygen prec ipitates of 1 * 105-3x1 07 pieces/cm3 at a 
ortion deeper than the DZ layer. 
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Abstract (Basic) : JP 2001044207 A 

NOVELTY - Silicon wafer is cut out from a single silicon crystal 
ingot and it is heated to preset temperature between 700-950 degreesC 
for 0.5-30 min. The silicon crystal ingot is removed from silicon 
solution, so that oxidation induction stacking fault generates to 25% 
or more or total wafer area, during thermal oxidation process. The 
oxygen deposit formed on the wafer surface is 1x105-3x107 atoms/cm3. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) IG wafer; 

(b) Single silicon crystal ingot 

USE - For silicon wafer manufacture for DRAM. 

ADVANTAGE - Frequency of heat treatment in conditioning of wafer is 
reduced. Desired IG effect is obtained and high quality IG wafer is 
enhanced. 

DESCRIPTION OF DRAWING (S) - The figure is a graph showing V/G 
ratio. (Drawing includes non-English language text) . 
pp; 9 DwgNo 1/7 

Title Terms: INTRINSIC; GETTER; METHOD; SILICON; WAFER; PRODUCE; CUT; 
SILICON; WAFER; SINGLE; SILICON; CRYSTAL; INGOT; HEAT; WAFER; PRESET; 
TEMPERATURE; PRESET; TIME 



Derwent Class: E36; L03; Ull 

International Patent Class (Main) : C30B-029/06; H01L-021/322 
International Patent Class (Additional) : H01L-021/324 
File Segment: CPI; EPI' 



(i9)0*h#hfjt (j p) (i2)<£|lll#pfc£$B (a) UDttittUH&n**- 

#312001-44207 



(P 2001-44207 A) 
(43)^^0 ^13^2^16 0(2001.2.16) 



(51) Int. Ch 7 SftSUflB-S- FI f-V3-K (0%) 

H01L 21/322 H01L 21/322 Y 

21/324 21/324 X 



(21)ttUH*€- 


^^¥11-213751 


(71)ffiJRA 


000228925 










(22)ffi§iB 


¥/&l 1^ 7 28 0 (1999. 7. 28) 










(71)ffi«A 


000006264 
















JPUS*#=Fft ffl EA#»T lT@5f If 








MA A 
















s-^y 1 y tvu-> y a vt*^ttrt 
















3ujCi|5^ftffl|SA#BriTg 5#1# H 








y 7vw-> y = vft^ttrt 






(74)tt3A 


100085372 











(57) [Sft] 

[Ml] ^^^^ffiT^f»*!i3®Ia]^S/>^< T#r 
^ 9 5 O^^T^^ST^Mcd I Gab»Sr*-f-S 0 

[*»#«] ^>^yWy^ h^b^om^ti 
*:WB!iw*ufcii:«(o*>y =3^^^^- /Ntta^fe 7 0 

U O. 5-3 0^n««pi-* I GAkSfe-efc-So -TV 
^B«« 2 5 %K±fcBWtWjB«Jlfclfc (O S F) j»S 
»4*#;bfcVH*»WHi4fcS: l x 1 o 5 ~3 x 1 o 7 f@/ 
1 - 1 O 0 /i ra^Jl^bfco TM^tl, r COD 

z « x v *M&<DWtmvtmmm&& 1 x 1 0 5 - 3 x 

1 0 7 <@/cm 3 -?fcS o 
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1tm$MMV-ftWtfk<D*/V ay^i- ^Z&S.frb 7 0 
0~9 5 0t$fl OtJ/$m±<0#iM*-eJ&i8i|]*l 
U O. 5~3 O^HftStS I GMft-efcot, 

S§T^S?-ft:^?ISr bfc^l- <5=--^mMm<r> 2 5 %J^_k 
idS?^ilie«SXPll75S^^i-S J; 5 y => >"It?i£;^ib 
§U(f, ^o^^S:#t3/iV^*W{±J^Sr 1 x l o 
5 ~3X l 0 7 i/cm ! tffri:5:Wtt5 I GM1 10 

Bfc*wui*o»j*sn*v^Ji^^*---^*ap^e> i - 1 

^IHXI 0 5 -3X 1 0 7 R/cm 3 <Dg£^ft^£* 
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(intrinsic gettering, I G <h I ^ 5 o ) MSi^ 30 

3y?x-A«r9 5 otKToftfl-e I GMlt^*ffi 
[0 0 0 2] 

i GMS^fc§ 0 ^©fflsitett^y ay^x-^ft 
*• — ts&<o?s^ * (DMmmm^ & k> x * x 

BfcjsttS!l&»«»flPj»s ioo o^j^Tcote^W®^]^ 
fct). :(oMWotiiSt*)5 i g&iji^*^ 
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y^x-/N^5 0 0-8 0 0t:tO. 

*«fffig[S:^t?^y ay^i^Srtffl^b 8 0 0—1 
OOOti-C'taMttO. 5-2 0^M«»t5I 
St. ^3S*D^LT0. 5-2 0^Hftft , tfcv'y3y 

aV'**— 'nS:5 0 0-7 0 0W^2-1 0°C/#£0 
0 0—110 0 < C*-CiDl^b-E:<Oi§jF-C2 — 4 

fc (^^^P8~4 5 9 4 5) 0 

[0004] :*iffitii, ±Eia«*#T?«Lattij» 
fcofc^aiwN*ffi#3fii^^K^y =^^co^-e 

*»U C*^*B5-e**bfc^KIS/y 3 

#/*«b^«»#«<tt<« «ot\ 

(0. 5-2 0#) ^fiV^5if**#fttJ«, fiP*>*H&«> 
MSnftV^ (WTs DZ«£V>5o ) OJ¥£te;*:£ 
<#5 0 *fc.8 o o — i o o o < Cot6Ht?iafl[^Siv^3c 
£\ *&«^>y^yjg^ttw^^< x jgftM-c 

DZ«(0»Sli*#<45 0 A3S*n^U *»fcjtfftb 
fc^T-8oo-i ioo«t»i;wn^ ^jiAP 
*i?^#aofc^*wNrtffi^Bfe*Wffl«*sj*ftb-cfifc 

[0 0 0 5] 

[*W#*Kbi5£1-*llMl b^b, JrlSlGMJl 

jfett, i GSgSr^-rsfc^offir&st br. touw^ 

bfcS^CQv-y n^^7^— /n£5 0 0 — 8 O Ot^O. 

5-2 OWFH^Lt^xWNrti^^Srf At 

^ ^ wN^^T^^aiHim^^^ < T«r*. 9 5 0 
tKT^iMtfJri^ i G^iSSr^-rs I GMSiSfeS: 

T^bnfc I G|g^?C0i«V^ I G^xWN^iit5:i: 

6o 
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[000 6] 

■ei otJ/^Kieo^jajfiaE-eAigijD^u o. 5-3 
o#w«*h- £ i gms&t^ot, *>y a^igft>f 

(Oxidation Induced Stacking Fault. £AT\ OSFd: 

o(Ett»4*r#b4v«*WW4**rl x 1 o s ~3x 1 
0 7 iH/cm 3 ^t?r i5r#iatt^ I GMiSt^5« 
r?xWN|i^ 0 fct^ ±IS#J^ "C#ffi-r SOSF «j& 

So 

[0007] m*42fcttgjRnr±. »*«ibb«<oi 20 

%co^6£*bfci^JB (DZf) *?iWN*iB^6 1 — 
10 0/zm^l:fofcotM^ ^DZii^) 
JRV^flB^tel X 1 0 5 ~3 X 1 0 7 fi/cm 3 CO^Wai 
»S:tt§ ^ t Sr^^r t5 I G ^x-/^fc5 0 If* 

*U iftv^ I G«^#t5 0 
[000 8] 

y h^Dyn7 (Voronkov) <D3SJft^*<5V ^1tffife<D 

**9>f*bTfls«<S;h,5o — CZftWD* 
s/ F^y^^ii 3>Bjfca^>y 3^jjgfio>r 

^Pf&ibT, (point defect) i:^^C|Sj|co«*ft: 

(agglomerates : H&TC^ffi) ^>^-|-§ o ^pfel*^ 

t »-=FIB > y =3 t v > 5 lo^-jg 

ixy ^^p 0 H ^T-iE^/^B(7)-o^bBIJKbfct> 40 

[0 0 0 9] ;S*»l4-i8fli)KS/!)3y»K[ OgjSkv'y 
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W- (vacancy agglomerates) Xtefe^PFslv' y 32 ^M&lK 
§&<D%zMi$ (interstitial agglomerates) fc]&f&£ix 

OP (Crystal Originated Particle) „ LSTD (Las 
er Scattering Tomograph Defects) XfiFPD (Flow 
Pattern Defects) t Pf tfftS^R&Sr^, te^Wv-y 
^^SjS^CRSOlKllfrttLD (Interstitial-type Larg 
e Dislocation) £ 0?tf *L5 &|5fe £r^fro COP<!ril 

tt, 5/y 3^l|itt»rtte#^*HMtbfci:#fc^y a 

v ^ BAft « a*?**# bm***£-*-5«-es> 9 , 

FPD^Ii, <4zs*y hS:^9^^bTf^«*ixfce/y 
3yi?x-AiS:3 0^R|t3 (Secco) ^y^-^jflrT? 

[ooio] #ny3 7oi»it ^te^Stas^fcv** 

»f»««:V (mm/#) , * y h y-VflJSTCM' ^3i> 
h-i^y sxltttottMiSoiue^etrG (t/mm) 
tt5t§l:> V/G (mmV^'t) ^$0^^^ 
i:-efc5o ^Sf^-ete, EllK^-r«k5fc:, V/Glj: 

V/G^ioTttrftSttS^iSrRWbrv^o <fc9» 
b< B, V/Glt^HIA^SJl±-e»±ffi?LSjft^»«sXE 
^^#ft-r^-f >-dtsy h*S»flfcS*b«RBH, V/GJfctfS 

■sAjfltKT-eraft^iiBs/ y 31 >-a^HS^^BWKfipaE 

[0011] *&m<Dffil£<D3\±\fmg£7v7T>fJl' 

He, >f y3*y h^^y h/-yjprt(o^y 3y»iB^ 

(V/G) *«»T-IBS/y =^Sljft*»«)Wfc<»:o«4«: 
Kihi-^mi^#M: ((V/G)i) Ki-efcot, 2g?L 

»^EW^'»«E't-5««rt(c»J|»-r5af2HI#it 
((V/G),) KT^«t«r*ti*J:5^tt:*e>tL5 0 
[0 0 12] r^§|±lfjg^^n^ T ^yH^ H»W 
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3>-(Dtz#><D5\±\fmmyv7T<JM*l . 2mm/ ft 
o±5#i«l^§l-hlfiig (a) a>fco. 5mm/#£){g; 

v^uhtsi* ( c ) AOT?w*i^i±ifig« (d) tcps 
KT"e**£*fc*>o-ct>±<, §i±ifaaE (b) »w 

[ooi3] »*ofc3«flc-egi±»f btiSISfi(OS¥^ 

yM±^fMo>f v=fy holt, h 
[0 0 14] 5l±lfa«Sr^«r{g;T^it-CV/GSr^ 20 

[v] , feWv/y =^M&&m&^mft\zft&-fz>m 

tP] fc bT^h^ft^Stb*. B3t*tt5K:, << 
[0 0 15] 0 3^?>?B?>^4J:5^ fifP.CM 

#*ms9 a^ajS^ss^^EW^flqaE-rs y 

So fiBPti^/Cbfc^^-^Wtl^:, 
^W, ^it^T Effete: V*—^Bffim<o 1/2 coffin 
(5 0%) ^affl*^Clft**EWfcff<Ei"6«l*S:'fir 

[0016] r©fflaffl**»as3tE»te#aEi-s«* 

rt-ecOPtLDt*4UV^^««t*5 0 b^b 
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^a^^ofc, ^m#H^T, i o o o < c±3 ox:<om. 

St2-5W1MIU 1 1 3 0t:±3 O^CO 

feffiaajft^te^^Ett^^ft-rawsttcopdstbs 

«^**"t-So *5§Htffiv^tt5'>y3y?i^ 

2 5%*im («T> BMD (Bulk Mic 

ro Defect) t V * 5 « ) , I G 

a*Sr»K<V\ ff*t<l45 0-8 0%tS)5o 
[0 0 17] *38W«?^y 3yi?xWNWtit 05(31 

J&gbfc-f y^y h^^^bTflsSSSfbSo 0 6 
-t^spffiH^fc^o r(Z)iyy ny^x-zNWi'eiiOS 

Ftfsy >-^ttSr*fiRL,4v^*:«), cop^y— -cfcSo 

t/cLD (fASfifi) 0>*£i>fcl\> *f£9KDisy = 

fc*V^*«fHJ%S:l X l 0 5 -3X l 0 7 <B/cm 3 c£> 
f'J^-e^tfo w<E>fc£>, ffl¥8-4 5 9 4 5-^$^ 
<fc 5 tw^jgJfJO^Sfr^^m— A^it5 0 0 

l\> BMD«^lX10 5 fi/cm 3 *im »?^ — 
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<l\> Ifc3 X 1 0 7 jB/cm 3 ^OSFffiJ§E^^U# 
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i47>7 p ^ffl^«S))PWftl:Eil, 
^^•SrAttTf^ttSr^b^ifi^ 7 0 0-95 O^co^ 

^^Att^^titKbT^^wN^j: i9^|9{-< 
V* 5 5. ^i&bPf^bTPJ^i-^*ma«^, 7 

0 0^*«T-{i^oi-/N^apffl^^^(ta^WttS^^ 
M^T^TD z i ^ ^fc9 5 

ffSL<tt8 0 0-9 0 0ttfc5 o afcfitwwn* 
0. 5^*«^»4^*wN*B|cfc^a8fc**ftB«lS:l« 
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5~3 0^*^„ *?£L< 141 0-3 O^T'fc 
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tt^r«7)^ft^|2I 3 LfcfcB P, tr^-T 5 0 $\±\f 
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S^r^Df^tfc, 40 
[0 0 2 1 ] <m&®\5><>^—^%mffi<r>8 0%\ZO 

t8 5 0U 10 ^S&SnSft Lfc, 

<mMM 6 > V x-—^UMm<0 8 0 %KO SF^i4t 
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2 0^F B WDf\Lfc o 
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< JlifctflJ 9 > <? i — /^ffiiff <7? 8 0%tO S F i) m^-t 

xl^^-z^hj^i iigjc#?aji^-e8 o ok:, 

<3?l£0IJl 0>^^— /N^ffi^C0 8 0%l:OSF«4 
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[0 0 2 4] <VcMi.m4><y^— Af-if©8 o%i;o 
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